In contrast to the findings in newly caught baboons in Africa, the leading cause of death in captivity in America was a pneumonia and enteritis complex. Bacterial species such as Proteus morgani, Proteus mirabilis, Clostridium sp., Pseudomonas paracolon, pathogenic Escherichia coli and cocci have been isolated in association with a pneumoenteric syndrome of 35 newborn baboons, including neonates. The majority of these animals died with pulmonary factors such as anoxia and pneumonia.
Previous reports from this laboratory have described the indigenous flora and fauna as well as spontaneous disease of African baboons (Papio cynocephalus) immediately following capture in Kenya (Kalter, ] 973 ). Other studies have been concerned with the presence or absence of antibody to various primates, including the baboon, on animals maintained in captivity (Kalter, 1973) . A few specific disease outbreaks among captive baboons have also been described (Kalter, ] 973; Eugster, Kalter, Kim & Pinkerton, ] 969; Vice, Pinkerton, Fear & Kalter, 1968) . Little, if any, information is available, however, regarding pathological conditions one might expect among a colony of baboons living for varying periods of time in captivity.
A number of investigators have reported the pathological findings in groups of Macaca mulata and other species of non-human primates (Haberman & Williams, 1957; Jonas & Wyand, 1966; Kennard, 1941; Fairbrother & Hurst, 1932) . Current usage of various species of monkeys including the baboon suggests the need to investigate the common pathological conditions found in the post-mortem examination of captive animals as contrasted with findings on animals in their native habitat.
In addition, such data may be useful in evaluating pathological effects as a result of alterations in habitat and epizootic conditions on parasitism of hosts transferred from their natural environment 
MATERIALS AND METHODS
A total of 105 baboons (Papio cynocephalus) of both sexes and various ages (including stillbirths) which died while in captivity are included in this report. Generally animals in captivity were found dead without exhibiting any apparent clinical symptoms.
Complete histories and treatment records were maintained for every animal at this institution and were available for consultation prior to post-mortem examination.
The facilities and management procedures for the care of baboons at SFRE have been reported previously (Hummer, 1966; Kalter, 1973) .
Routine necropsies were performed on all animals following accepted postmortem practices.
Dead animals were kept at 4°C until necropsied within 12 hours after death.
Organs and lesions were handled according to the methods described by Jones & Gleiser (1954) . Sterile techniques were employed throughout each necropsy with specimens obtained for microbiological examination according to procedures standard for this laboratory (Kalter, 1973) . Tissues selected for histological examination were placed in 10% buffered formalin and processed as previously described (Kim, Eugster & Kalter, 1968) .
RESULTS
The essential pathologic findings on 70 adult baboons are presented in Table 1 . Newly imported animals generally demonstrated a suppurative or haemorrhagic pneumonia. Animals maintained in captivity for some period of time were found to have a subacute or chronic pneumonia.
Although no active mite lesions were found in captive baboons, except in those newly imported, smooth muscle hyperplasia were consistently observed in association with Pneumonyssus pigments.
In some animals the interlobular connective tissue and endothelial tissues lining the alveoli were very much thickened. Occasionally suppurative, haemorrhagic and other types of pneumonia were observed concurrent with such lesions. A detailed account of pulmonary acariasis observed in both captive and wild baboons is reported elsewhere (Kim & Kalter, 1975) .
Although every practical precaution was taken, post-mortem changes were common in the gastrointestinal tracts making microscopical examination difficult. The mucosa of the stomach was frequently digested showing brownish or greenish discoloration.
A mucoid gastritis was often observed in associa-tion with enteritis, but no gastric ulcers or idiopathic syndromes were observed. Inconsistent isolation of pathogenic bacteria from baboons with diarrhoea makes it difficult to assess pathological findings based on specific bacterial diseases.
Many animals apparently died as a result of toxaemia and septicaemia; however, no aetiological agents have been isolated.
No attempts will be made in this report to correlate bacterial isolates with enteric lesions observed.
Enteric lesions were predominantly found in the large intestine, especially the colon, although involvement of the lower portion of the ileum was seen. Various types of enteritis were observed as shown in Table 1 . The most common lesions were characterized by reddening, increased mucous formation, and surface epithelium desquamation, often admixed with mucoid exudate and Gram-negative rods. Mononuclear cells such as lymphocytes and plasma cells were d.i/fusely infiltrated in the subglandular lamina propria of chronic cases. Goblet cells deep in the crypts were stimulated to hypersecretion and there was abundant mucous formation in some instances.
A catarrhal type of enteritis was usually patchy or diffused.
Lymph follicles and other lymph nodules were enlarged and hyperplastic. IIIeal lesions were characterized by the loss of superficial epithelium overlaid with fibrous exudate.
Salmonella spp. (Group B) were isolated from 3 young baboons. The most common bacterial isolates made from J 5 adult baboons with enteritis were P. mirabilis, P. morgani, Clostridium sp. and pathogenic Escherichia coli. No evidence of shigellosis was observed.
Other pathological conditions observed included an eosinophilic myocarditis seen in an adult baboon.
No evidence of parasites could be found by serial sectioning.
J female baboon had a large (5 em diameter) cystic ovary, and 2 young baboons freshly imported from Africa had somatic tapeworms with hydatid cysts involving the liver, lung and spleen. 3 adult baboons were killed because they showed central nervous system disturbances and findings on these animals are described elsewhere (Kim, Kriewaldt, Ragino & Kalter, 1970) . The cause of death in 8 animals was undetermined because of a lack of specific lesions.
Injuries or trauma were observed in most of the adult baboons presented for necropsy. Bruises, lacerations and subcutaneous haematomas were commonly seen, especially in muscles involving the humerus, radius and ulna, and other surrounding musculatures.
Necropsies were performed on 20 neonates and 15 stillbirths. The lungs and other viscera were carefully examined for congenital anomalies or birth injuries which could have caused death.
On the basis of clinical data and necropsy findings, these causes of death in neonates or stillbirths can be classified as pulmonary factors, non-pulmonary factors or undetermined (Table 2) . While some animals had multiple lesions, the majority had pneumonia and atelectatic lesions. The most commonly observed lesions were a suppurative type of pneumonia filling bronchi and bronchioles with acute inflammatory exudate. Lungs of other animals were found to have subacute interstitial pneumonitis as described previously (Eugster et al., 1969) . Giant-cell-type pneumonia was also found in a newborn baboon. 3 stillbirths had lungs characterized by a continuous alveolar lining of cuboidal epithelium and thick alveolar septa with an excessive amount of undifferentiated mesenchyma. Alveoli were not only few but also separated from the alveolar space by appreciable connective tissue.
Failure of the lungs to -expand may have caused anoxia in these infants depicting hyaline membrane-like disease in man. 2 animals had a respired alveolar lung showing massive aspiration of verni caseosa and cells. Hyalinized multinucleated giant cells were also found.
Death of the remaining animals was apparently due to severe intracranial injuries commonly seen in newborn baboons.
Several cases of severe maternal canaba]ism were observed.
DISCUSSION
Numerous investigators have cited the frequent occurrence of respiratory and enteric disorders possibly due to bacterial and viral agents in freshly imported, monkeys (Eugster et al., 1969; Haberman & Williams, ] Sauer & Fegley, 1960) . Previous field studies conducted in Kenya indicate that parasitiC infections are most commonly observed in baboons captured and examined at various ecological sites (Kim et al., ] 968; Strong, Miller & McGill, (965) . These findings suggest changes occur in the host as a result of transfer from their natural habitat to a new environment.
rn an attempt to explain this phenomenon, Sauer & Fegley (I960) suggested the interplay of such factors as acute malnutrition, stress and a variety of infectious conditions following trapping of animals, their crowding during shipment and subsequent housing in an alien environment.
The fact that a majority of the baboons that died with pneumoenteric complications (Eugster et al., 1969) had been in this country for less than 6 months supports the earlier findings.
Mortality in baboons maintained in captivity for more than 6 months has declined dramatically.
The incidence of salmonellosis and shigellosis in laboratory monkeys varies greatly and may depend to some extent on the species of primate (Ruch, 1959) . Such infections, however, represent one of the major causes of diarrhoea in Asiatic monkeys (Haberman & Williams, 1957; Sauer & Fegley, 1960) . Although histopathological observations indicate similar enteric lesions, Salmonella and Shigella were not easily isolated from baboons.
The impression that baboons are relatively resistant to shigellosis was substantiated by a study of necropsy records for the years following establishment of a colony in 1927 and institution of routine bacteriological examination in ] 937 at the Sukumi Primate Centre (Abramova, ]949). Haberman & Williams (1957) were unable to identify any obvious bacterial or parasitic causes for an appreciable percentage of deaths from enteritis occurring in a large colony of Asiatic monkeys. Ruch (1959) stated that the disparity between cases of enteritis and proven infections with known pathogens seems too great to attribute solely to defective examinations.
Our findings agree with Ruch (1959) . Extensive studies may be necessary to ascertain the cause or causes of diarrhoea in primates.
Different groups of baboons were studied to evaluate trends in parasitism resulting from alteration of habitats of the hosts (Kalter, 1973) . Hepatocysfis kochi apparently disappears from a colony after a given period in captivity. Certain nematodes, trematodes and cestodes (e.g., filaria, schistosomes, Brodenia laciniata and Bertiella studeri) have a tendency to terminate because of unsatisfactory parasite and vector relationships.
The incidence of lung mites decl ines also; however, the pigments excreted by the mites seem to persist for a prolonged time (Kim & Kalter, 1975) .
Among 350 tissue samples submitted for virus studies only 1 virus was recovered from lung tissue. Whether these negative findings truly reflect the incidence of viral agents in the pathogenesis of pneumoenteritis is not clear at this time; however, in view of past records and high rate of virus recovery among other captive baboons (Kalter, 1973) , this finding warrants further study.
The relationship of adenovirus (V-340) to pneumoenteritis has been reported previously (Kalter, 1973) .
Mycotic infections do not appear to exact any marked influence on the general health of baboons in captivity (Y. AI-Doory, personal communication).
According to the reports of Morrison (1952) anoxia of pulmonary origin is the most important lethal factor in human neonates. Although anoxia apparently plays a role in baboon deaths, pneumonic lesions are most frequently observed at autopsy.
Frequent bacterial isolates such as nonhaemolytic micrococci,~-streptococci, a-streptococci and Escherichia coli aquired from neonatal deaths suggest bacterial involvement as one of the leading causes of death.
Mild aspiration of vernix caseosa appears to be a normal feature. Moderate aspiration is an aftereffect of an anoxic episode of maternal or more specifically of labour origin.
Occurrence of alveolar haemorrhage links it to an anoxic episode.
Stillbirths in the baboon occur as early as 125 days after conception, and newborn death as early as 21 hours of age (Kriewaldt & Hendricks, 1968) .
